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l^-^^^i^^ DNA ^T. mmM.'^A hchi-a gSM 

mRm^m^'wm^n^ seq id no. e ^hk^^&mm 

157-1338 4ifi<i^S^^i?i?iJWMi> 70%e*ii5l?!ltt! lR#^3i6<J^=e=m;^JiJll&^4'Sf^ 
:^^#T-^SEQ ID NO. 6 'I' 157-1338 feWWWS^^J^^. 

2. iP^R^iJH* 1 DNA . ^#tE^^ . ^3^fl<];^?iJ^?^:B:W SEQ ID NO. 

Z.1iam\m^ 1 DNA ^T. ^Itffi^T. ^^^iJAW SEQ ID NO. 6 ^ 

4. -n^^\^^Xhchi-am&^Bi, ^^tiE^E^', "S^iS: AW SEQ ID NO. 7 

5. :(mWJII* 4 mi&6<]^Jiji:. mm^^. ^^^^^"H seq id no. 7 ^^ij 

8. -#/^^AWA hchi-a gfiM?Sttfi<J^Jitfi<i:^)*. #tE^^^i^5linT: 

(1) 3f#^5i;aWA hchi-a 5eSttfi<i0li:e<j^^K;f^?iJ^afe^lfei^^^iii^e 
m^\, hchi-a Sa^iii^^*. ff3^fl<I^=Q=K^?!j^ seq id NO. 6 ^^"^ 

mm 157-1338 umm'^mjfm^i> 7o%mmM^; 

(2) (1) 4^ 6<I^ii@#i^ A^giSBJife. J^fiScA hchi-a S 6 fi^JS^aifi; 

(3) :£ii^^iiA hchi-a m^m^^i^T, m^^m{2)'p^mmmm; 

(4) ^i^iB:i:WA hchi-a ga^ttfi^^lt. 

9. -#tg-^*5^^'J^*'7 msE6<JA hchi-a ice^Bi:##14^'^fl<]!n;^*. ^#tiE 

10. . ^IttiE^^T, -S^-^^^iJ^^ 1 DNA 8-100 

11. -#ffi^itsij#n°n4^ji^#^A hchi-a m^&m^Hi^yjfi^, nnm^^ 

#p°nJ^PCRrt§i5fi<)/^;^. K4^PCRrit?|i^^iS^Ahchi-a^^K^5ii^?iJ, ^ 



^ ^ ^ 



^R~n^A^^m^mi^^^0i^m hchi-a ^^R^mmmL ^:^mmR^m 
m^^^^^mT^m\^mjirmA.Tmm cchitinase. chi) m^^ft. ^ 

MifeWJSlil^lIATMSISiiiSWief:. (J Biol Chem 2000 Jan 7:275(1) :514-20). 

m^^^J^mX^m^^^ilX Unopheles gambiae) (J Biol Chem 1997 Nov 

14:272(46) : 28895-900 ) 

+ . mn^A^M-m^^^s'¥^mm Aspergillus nidulans ^JlJim 
chi-aSaWIHiUSH hchi-a. 

hchi-a ^^mm%mt.m^u 

*:^B^6<j||-g WitJiJI^-^iffi^jASa hchi-a (Genbanlt Accession 
No. AF212229) , ^S@Ji—^A hchi-a g&SS. 

i^'^^mmz.nm^^^-n^mK^^ hchi-a. 

i^'^^m%^^m^%^s-mmn^m^^i^±.^mmmK hchi-a ss^n 

:*:^HJidEJI^Ti^l+A hchi-a gfi^ftk^P^Jim^iJfi^iSffl. 
A hchi-a 5aM?S14fi<J^ltfi<J<f=g=i!m?y. ^^fi<J^t=Ki??iJ-^ SEQ ID NO. 6 ^ 

}km'^mn 157-1338 ^ DNA ^i'mmj^mmm^<> im^mnm^'. m.^m'i&^m 
'^mmm^^i^r'^^i'^y^ seq id no. e 157-1338 ^^mmm 

W-n^'^t. S^^Jfe, mi^fi<Ji?^3?iJ^fi^;RW SEQ ID NO. 7 

M^iife, ^i^6*I/7i^iJ:^WSEQ ID NO. 6 4" M^^^^ 157-1338 ^6<]^^mm^iJ. 

^:^^^Bg6<j^-:^M, JI^T-^t^?asai6<]A hchi-a gfiM^tt. 'Smig: 
AW SEQ ID NO. 7 SSm/?^|JW^!i:^ WL^m'^^^^^^ sK^«tt>^-g. sK« 



SEQ ID NO. imm^Sk. 

^^:^m^^-:^M. j£ji^T-^t^4:irWA hchi-a m&m^^&^^nk^ 
{im^mM^mx hchi-a i[a^tts<j^J!tfi<]^^mi??ijRrj*f^itfe^^ajii^e 

m^ij, J^l$Lk hchi-a gfi^iiic^, ff3ifi<I^=e=S?;??iJ^ SEQ ID NO. 6 ^M^^ 

157-1338 mim^mmm'^{>'i^i^nm'i^'. 

(2) (1) 4" ATSi^ia, A hchi-a fa fl<jl:*a^J!&; 

(3) 3^'^^3iA hchi-a ge^jitwi^^T. ^w^m{2)^mnm.^m; 

(4) 53-^* AWA hchi-a gfi?&fee<]^J!i:, 

^i^;5rJi4'1^ffl6<I^^i??'J:i:W SEQ ID NO. 6 157-1338 'ere<j^ 

*^BJiSJI^T-% hchi-a gS^JiJt^^lt^-^Mla^*. 

":$J'lSfl<J\ "^tt^W" ^ "S^^W DNA^m. ^DNAsKitaB 

^^'^m^^ Titii "A hchi-a S&(^^lt)IS5imjiJ" JtilfiiAWA hchi-a 

ge^s^4fi<]^ltfi<]1^=ffm;?3^|J. in seq id no. 6 157-1338 ^^^m.mm% 

"im^mi^^, seq id no. e i^?iJ6<J^5^^i^ 157-1338 

i^^?i^6<]fgi^i4, SEQ id no. 6 ^% 157-1338 'Sim'^mmmmm^ 
mi^ iQfib^^^mimm^mih seq id no. 7 mi^^^n. i^i^miSi^mn^^^m 
F"}sk^i'¥r, is.m&^^i^mm^i^y^ seq id no. e ^j^m^^mm 157-1338 ^ 

i^Ti^^a^is-^ seq id no. 6 ^^j^m^wmm 
157-1338 ^6fym'^mmmmm^m{> 70%, sjmsi>8o%, M#ifeMi!>9o%, « 

T^^^j^'^^mmmM:^^^m^ A hchi-a mm^M^m^^^ seq id no. e 

1-90 1-60 -t, M^ife 1-20 ^, 1-10 «A|fl 



-ffiM-^iii&^i^jiia^fiiJS. iam^m^> PAGE HPLC JiMl-^JljtWi^JS. 11*^ 

^ " A hchi-a gesK^ai:" *t:i:WA hchi-a §L&m^^ SEQ ID 
NO. 7 i^^iJW^tt. iS^igiE^^;BrW-^^^SA hchi-a tSI^IJjtEW. SEQ ID NO. 7 
i^J^iJW^^?^^. ii^^^J^^^jf§({i^^PST): 1-50 ^, 

ifel-30>h, Emi-20>h, «#ifel-10>h)Eil^fi«I«*^x SAWsK^f^. 

^ c*dS^p/a£N^^^iin-^^l5c^(a#^2o>hijirt, lo^hijirt, m 

S^iil^ W^e5[^g&M6<]?tJt^. i^;itigi£^}gA hchi-a gS6<]?g14>^-Siay&tt 
*:gB9WA hchi-a IwliSi^ijiJ, 

^w. tEMmmr'}^^i'¥Tm^x hchi-a dna 

dmmmm^m^^ ^s^ij^trcA hchi-a ^jttwtfiifiLm^^w^fljtssse. ^^^^ 
^nmrn^^^r ^n^a-^A hchi-a ^j|jti!t«>t-sfi<iftfe'^g&. i^r/i^t^^^w^ 

tt^h, *:SBJ3£'&^§A hchi-a ^J!i:fl<JBT?Stt>T-a. ^^i^Mc^nX hchi-a ^ 
«tif?iJ6<lSd?^ 10 ^hiS^ttSm. a^Md>^ 30 -tii^tCS^. SjmMi>^50 
i^ii^^SK, 5#ifeMd^^^ 80 ^ii^^S^. a#ifeS^^ lOOi-i^^^SM. 

"A hchi-a i^^14^#^SJt" SEQ ID NO. 7 fi<]^SKj^?iJ 



^ 1 
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Val: Leu; He 


Val 


AreCR) 


Lys; Gin; Asn 


Lys 
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Ghi; His; Lys^ Are 


Gin 
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Glu 
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Ser 


Ser 
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Asn 
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Asp 


Asp 




Pro; Ala 


Ala 


His(H) 


Asn; Gin; Lys; Arg 


Arg 


Ile(I) 


Leu; Val; Met; Ala; Phe 


Leu 


Leu(L) 


He; Val; Met; Ala; Phe 


He 
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Arg; Gin; Asn 


Arg 


Met(M) 


Leu; Phe; He 


Leu 


Phe (F) , 1 


Leu; Val; He; Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 


Ser(S) 


Thr 


Thr 


Thr(T) 


Ser 


Ser 


Trp(W) 


Tyr; Phe 


Tyr 


TvrOO 


Trp; Phe; Thr; Ser 


Phe 


Val(V) 


He; Leu; Met; Phe; Ala 


Leu 



^Bj^'&jgA hchi-a mBm.^^^mmo i^mmm^^mx hchi-a ^st 



^±f^^'^^mk hchi-a ^feBt. ^\iXmK hchi-a l§ifi5m?!jPJSf^llk5i^^ 

ytmn^n, MM?l^^ A hchi-a se^ji^^*^. 
m^^^n-^'&L DNA i^?!j^^ikgp^fi<j7g1i. ^JiP, inm^^Il: dna 

JIP<2s.^-^ltt(^i{Jtlr#;9J?!l)DNA^JiBr^^ife3i^^JltDNA; $n 

■5riU^ffl-m^iJ*^^B^6<i:^r^**J*H-x^A hchi-a 

A hchi-a SHj^i^sKt:6^ifLJf>>i-SaitA^^^rtlii^4^ 

"^M^-^M^iM^* Kohler et al. , Nature 256: 495, 1975; Kohler et al. , Eur. 
J. Immunol. 6: 511, 1976; Kohler et al. , Eur. J. Immunol. '6: 292, 1976). 
i^Wi^miSiW^-^'^^J^U^K hchi-a :s^m^^W, -fe-RTlU^^i^ni^A hchi-a 

wia^. m-n^w^^^j^M.n.nK hchi-a m^rmm)kWL^-^m,WL^^^smr 
^, MA hchi-a ^w^rmR%)^wc.'^^mn.i^ii^r^^f^^f^'k^^^n^i^> 
mm'^i^^^K hchi-a mmf^^i^^^iKW, ^\<xm.Ti^^wMmi^m e. cou 

*;^HJfi«lA hchi-a ifCi^RTUiffl^^^^iiA hchi-a gfisK^ttfi^iaBfla, $0 
Jurkat T ^flfi. 0ijin. prisJlffl-ft^1ti!!a6<I^^fl«J^P^^f^^?i?i?RK(FITC)*^« 
A hchi-a I^^Jn:^. ^fSjSihA hchi-a #^JfL^-^aifl&#p°p^te, ^^ffl^^S^M 
mm^Ca^JJfii^l^iliai-^ A hchi-a ##Ji:i*^'^fl<]^Ji&. 

^J^^mMM^mX hchi-a aSnJliAffl Western en^gTit^J^-tfr^SfiM. 
^iaSM?g"TliiJ!A^^^flfisSc^i^Aa<J^m;*i:*flfFJS^ta^xt$l^. 



m'mm&^x hchi-a ^^f^miiy^m). m^^^^^^^m^nmmf^^mm 

±. jtjTffl Western ^^^5S$^a!lA hchi-a ^tt, mil^mm^ijiW^^Wm:^ 

aSoJffi Nothern ^Mfi^^^^X hchi-a SSJ^^6<I^ii, EP^^tff A hchi-a 
^ RNA $t;^i^:Sail&1'6<]#^-^^^0!ftfi. 

A hchi-a DNA tfi Nothern En2E:$)-tfTlOA hchi-a i^^ljiW^ Western Ep2E:5^tfr 
pTWfc^^ffi. liJlffi^A hchi-a |E^tl#*4'6tJ^ii. A hchi-a DNA SEoHJAffl^ 
Southern EPiS:J)-^^]g^^5!^^. lU#^SH^{Sr^»;fefls±. ^^atfifi^^ 

mj, ^^i"ii^:awA hchi-a 

^"^m^m^ym s-m ^^mmm^^wt, t^^n^M.^^ 15-50 -ti^^^^a^^. 
pim=f-mm^a^^^^^^mA hchi-a s^i^M^i^. 

:4^:^HJiEJI^T^3!!l#p°p4'7i^#lEA hchi-a ^^Wt^n^^^, 'SmSffi 
ri«B6<j;^i^. K^' PGR rii^li^X^iS^A hchi-a ^=e=®tS5^^?'J. ^nr^i^T^^ 

mmmmmwt.'pm^ ^m^m-B:^ 15-50 

ife^h. «ig*:^Bj6<jA hchi-a i^^mmm^mmmt ■^\ii^^mmM^ 

mm)^SiBJ^mnM^M^±> A hchi-a IsIMSHlSclWliliSe. 

^J^^^il^X hchi-a SH^S^fiOA cDNAs sKSE^ DNAs '^U^ DNA 

^iJtt-<??i£A cDNA ^mm^ DNA i^^g^ft-Ji^^Bcri^^^T. ffl ''P ^A hchi-a 

fi<]i^mep^Mi^ti^ygttt^ifiM 0 mm^T-n^t^ cdna ist^^i^iiE g aff^s^^ 

^^^ft<].3^^h,W^i^#fi«JcDNA:Stmifenri^!il^aCilJ,'6^$n!f^S Clontech. Palo Alto, 

ui^m'^mmu^f$^A hchi-a mm^'^\ii^iaT:^m^i&. xw^i^^^ 

cDNA ^ita Clontech Cat. #74XX (Clontech, Palo Alto. Cal.)aJlUi^ffi 

-S'S^A hchi-a ?iJ6<]^SPsSc«P^WI5im^ltl4t DNA ^#t<Wi&. ^^^^-^ 

A hchi-a mj'JM^^W 70%R|^!H46<J DNA ^fiA;?^iJ6<]5£lt6<I^^, Wlii^ffl^S^^IiaS 

:h 55'C&^^^m, i^Bm 0. 5xssc m 0. i%sds m^Jt. ffl32^+:^viiRS'Jfi<]3£l4fi<] DNA 



mx^n^^m-^^ DNA m^mmm^Vr^ dna sn^^w^/i-ti-^A hchi-a mm 

- ^mU^o &4R*iie<j5)-^PlWffl±i&fl<] Northern EPi^j^^^Tj^^^fr. 

A hchi-a l^2Si^ifeprijifflth)?*A hchi-a gfis£^ltfi<I^#*iR»J. -N^, rT 

ijjiffl*^)t6<i:^?4^ i§p°pifcWae#ffl B^:5rj£*£i3ifi<j. ^mmm^^^smias^m^ 

mytmmmm^^^mm±. ^^ftRriuffl#^i46<iA hchi-a ^w^n^m^^i^ 

^^^mu m}^n:^mmRmiii^m'p^ dna mA^n, '^\cxm-i^m dna 
i^mm^m^ DNA ^jma^f ^^i>>tiws^A hchi-a mmd^mim^ mmmm 

^^m^x hchi-a m'^m±^mmn>^B.i^'^'^um pgr r^s?*. s^?* 

ii^m:^^mm^m cDmm^tfom^. rmKam^H^ifn. ^mm^m, ni^m^ 
m^ifnukm^^k PGR r±s. mfsnm^d:ri$ii^^)^^miEm^mm^-'m. 

hchi-a SS9<J^SJ;??|J. ■5r^i^^K;??iJ^IA*^^1'#^+?ftW6<I DNA 

MiPl^!^/^ (Stewart ^A , (1969) Solid-Phase Peptide Synthesis, WH Freeman 
Co., San Francisco; Merrifield J. (1963) J. Am Chem. Soc 85: 2149-2154). 
^^^h-^^SSMoTlUffl^XegS^iitf.'e^J^.BTl^ffi Applied Biosysteras S<) 431A 
Mtt^^iJC (Foster City, CA)^g^'^^tto -^U^^Mit^^^^Rmm^m^)^ 

^ cDNA ^m^j^m^m^m^i^mn^^. mm^m^n^^w^^. -sa^i^ 

oSU^mmm^^ SOObp fl<I cDNA; -fepriU^ffl-l^li^ 2000bp aK^E-l^W cDNA. M 
^^S^lt, ^^Jfi, Verma ^A, Human Chromosomes: A Manual of Basic Techniques, 
Pergamon Press, New Yoik(1988). 



(Mendelian)A3S#]6S[iSj¥(RriSil Johns Hopkins University Welch Medical Library ^ 

mm^:^mmA hchi-a mit^n'^m^j&:^&. -^nfkih^A hchi-a 
*^0jA hchi-a ^^R^ijiW. nmu i^mm^wm, '^tE^fT±mn 

l5^±pr^g^^W7KttiK#^M^. pH il^lt^^ 5-8. S#ifepH^^6-8, 

^^^({B^^PB^): -stk. mmm. -h-ja^ z*©^ mm 
'^^mn^A hchi-a m^^^mmi^mm^, ^mf^n'nm\mm^^^Jikm 

^ 2 ^*:^BJfi<jA hchi-a Sfi-^ Aspergillus nidulanschi-a. icfiM^^t^M/l^^iJ 
(GenBank Accession No. D87063) 6<](iljf tk^SCGAP)^. 



^ 3 ^^mM^X hchi-a Aspergillus nidulanschi-a. m^^^^mm^n 

(GenPept Accession No. BAA35l40)fl<I|^ilgtbS(FASTA)^. ^m^^mf^^ 

mm-^WL^n, Sambrook ^A. ^^^^M (New York: Cold Spring 

Harbor Laboratory Press. 1989) 4'M3ia<J^#. sKficMfiJitrMMMij^W^^. 

A hchi-a SSWiSIt 

1. M^^»-W(ffF«^a^ isolation) 

2. mRNA fttJ^JJ^l^OiiRNA isolation) 

^m^^s, mm^mw, iPAiswsMfi^i somi %^^mB. ^^k^ 

^^^^^.'^^^^M 50ral irW. ^^J& RNAdRIzol Reagents, Gibco, NY, USA) , 
ffl RNAMS.ffl^Oligo d(T) fi<J*f RNA 4- WmRNA, 

3. cDNAX^W^^Ji (Construction of cDNA library) 

1^ mRNA ^m^. ^^m^ cDNA, Sl^^fltUB. SEQ ID NO. 1. ^h^^^iS^, 
ijq-^ EcoRI m!^.^^^, m^^n^M!)L SEQ ID NO. 2 IP 3, gil^tt. EcoRI ^^iS. 

ffl xhoi Mji4i*itosimifc 1.5 /hBt. nm7)^B.^^o i±^nm^m>5oohp a<]>t 

ffli^-iCt^ttil, Z.mU^. ^MT^^m, ii^MUni-ZAPXR^^t^CStratagene, 
CA92Q3, USA) , l^Jl Zap-cDNA Gigapack III Gold Cloning Kit (Stratagene, CA9203, 
USA)iS^T'&^. TtiHi^ffl XL 1-Blue MRF" (Stratagene, CA9203, USA) aiH. 

4. iS&Jf^SM(MPS^iL^L(Seqencing and Database Constructing) 

mm:Scm'^'^^m)^Wim\m^^, rmJsi^mmmQiagen, Germany). ^13 
m T7 j^^ 3' mm 5' ^fi^jiiffl^ltl. ^ffi^±tI^:)t^-iB (Big-Dye. Perkin-Elmer. 
USA)6<]^J4, :SABI 377 (Perkin-Elmer, USA) ±ia^f EST 

f^Wim FACTURA sun Ultra 450 Server Jl^^^T-^ 



mfltm.Bx'^^^HiUB^^ GCG m'¥^ (Wisconsin group. USA) 4" fl<J BLAST ^0 FASTA 

5. »Efi«I^5S;i* (Cloning of Full-length cDNA) 
d") " ^Tlffll" tElectronic <:irmiTig) 

i:xmmm>^B:mm^^^mw dbEsi ^fis;?^ij>50bp, nm^^ 98% 

lU±6<J^3ii^^iJ*^^ (Expressed Sequence Tag, fSj^JJ "EST" ) j^^iJi^^ I^I-j^^iJ 
(consensus sequence), ^i^^m AUTOASSEMBLER $^#i4^T^^. EST pTI^IJS 

im^^n> sffl"sTRiDER t^^i^^i&f^MW^mn&'^M^^i^^jf-iSLmmmm 

(Open Reading Frame. ORF) , ffl BLAST S# Genbank sK SwissProt 

^14$nf5i. ma:%TI£ltfi<j:^r?*, il^pr^^Ahchi-a^@6<i^-^;^jij. 

(2) cDNA^^^3irii(Rapid Amplification of cDNA Ends, RACE) 

^EA^fF^S^^^s Marathon-Ready cDNA jt^(Clontech Lab. Inc, 

usA)4'iatT-l^iegj^ PCR MiS. H^^^ PCR i^i^j£it> m^o m AUTOASSEMBLER R 

sTRIDER$)c^^^^^^s^^wm^|JW^^sfi*IORF. ija%. nn±i&itmMmw^±^> 

(3) RT-PCR " 

5'm $nm^rB]i^w-arHiit(gap)5E^*>^BW6<ii^^iife 

|g^5ScS:if[$g^^#. '^^m^m RT-PCR fl<j:5r?*. ^S/^^^iJ 5'^«Tt-^|i^, s'^ 

^Itl^ffl Oligo-dT. RNA ^^iSffnt. ^;S^J^^ia^T^lt> «!l 

aj±ia-^^ffi±i& 3 mnr^j&^x hchi-a mBm±^mm^H> 
^mmmm±^im^>^^^i^^fttSimmmmv&±, m-^^T^^m ri:5'- 

GACATGCAGATTTCCACCCAG-3' (SEQ ID NO, 4) ^ iE !«] ?l <^ , * ^ =6^ K R2 : 5' - 
TTCACACCTGCTCACTCACTCC-3' (SEQ ID NO. 5) !ilJ}flS^ia^sfi<J-& RNA ^ 

^fe, aatr RT-PCR rii. R1/R2 6<J PCR 94X5 Bg:tW 94X30 59X30 

#|n72Xl^^jt!f 35^ti5f, «^lU72X®#5 5)-^+. feiec^^ij PCR ri«^^tl. 

^^riiM-g-^S^ 1406 bp, ^;5S^M;^^^^:A PCRrit/^^iS^T^lt. iO/?,^ 

^SEQ ID NO. Gffj^.tfy^n, 
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:*^^0Jfrfi<lA hchi-a ^-i^ cDNA(GenBank Accession No.AF212229. ^:^^t^ 
Zt\Sy^^^JfTt)^^&^ 1406 bp,n^^n^ SEQ ID NO. 6, ^^Jf^^U^^ 
157-1338 ^^=g=^. U^±^ cDNA Jt^* A hchi-a ^^mmifn. 393 
44968. 68. pi ^ 8. 74, ^^i^^iJJESEQ ID NO. 7, 
m hchi-a cDNA ^HR^i^^W^^^M BLAST g^^E Non-redundant 

GenBank +EMBL+DDBJ+PDB ^ Non-redundant GenBank CDS translations +PDB+ 
SwissProt+Superdate+PIR ||![il^4"^fir^=ffKlPg&MlRlilStt^^» ^Wi^M-^ 
^ Aspergillus nidulans W chi-a SH#^-S lE^=e=i!zK¥±. tl-^ 
Aspergillus nidulanschi-a. SSfi<I mRNA (GenBank Accession No. D87063) 

W 5l.4%fi<jffi|sI14(I5ft^ 2), ^tCS^7K¥±. -^-^ ^j;7er^///«s /jWtt/an5chi-a gfi 
(Gen^pt Accession No. BAA35I40) 105-373 ^^mmm^ 23. 6%6<J*ilRH4^ 
56.9%W+a'(lJH4(W*^ 3). 4±RrJXL. hchi-a SB-^ Aspergillus nidulanschi-a S@ 

*:^0jWA hchi-a ^J-^w^^^Mm-^m'f'm-^^^mm%. is^ffl^-^ 

iP^*;^BJfl<jA hchi-a SS6<J N ^-^ Aspergillus nidulanschi-a lfifi<] N ^^^^ 
ft-^*:^HJ A hchi-a fi^lJrt^*:, m^^l^^^nil 

itfc^h, :i^'^mxhchi-ammmmmm&xf¥n)'^uwm^mm, im^x 

hchi-a 9<J^ji7K¥a£#Wl*JA hchi-a WM^ii. *:^B^&^JA hchi-a gSsK^yS 
14^at>ta^!^Mffl^?RA, W^^?f^il^gSA hchi-a ^?i^> ^l^g^^^^M^iC 

iT*^B^fi<]A hchi-a gfi:ftWi!ISA&<l^^^SK/??'J. Silt. -^5t5ii^^ 

-te^fellt m Aspergillus nidulans) 6<j|H|i^g fi^fS It , !lit^ MffiT AB^J|$:i:WEi^6<JrS 



Ahchi-ag|@6«ia^s^3i^ 

%T Northern ^iii^. ^ Ton C. #AW:^r?4 (Ton C et al. , Biochem Biophys 
Res Coramun 1997 Dec 18; 241(2): 589-594; Hwang DM, et al. , Circulation 1997 
Dec 16: 96(12) : 4146-4203) , hchi-a cDNA i^^iJ^S GCG $>:#'&4'6<J humanEST 
#«^# fiUST^^ ■^E#JW5A-5«§£SI4'- m^<lQB-dQ. iaJlli4>95%5<] EST 

A hchi-a ^Iftad^J^^ilM 

^^M^J^, ^±i^fl<]A hchi-a a5^mjiJn!cjtgl^]tA^fp4tWSQJiSfe 

;i^A hchi-a ^JljklU GST 6b'^gfi6<l?^^4AJKffl&4'iafirm^^ii. 

miSA hchi-a 6<)^i^^fiii^M(SEQ ID NO. 6). ^i^f^^%m.^m^'^m 

ttrt^ii^i,'^(i^*sig5fiffifi<j PGEX-2T liiMi^jt^iimf!^. ^J^%mm 1 

4^^^6<]rig/^tl^^fe. ^PCRriiiS. ^A hchi-a S@^^iIEKl^tgIE?(l6<lfr 
JIT^ItM pGEX-2T k# (Pharmacia, Piscataway, NJ) .^^^6<J^ii^^*^iJffl CaCl2 
;£rj*$^A AJ^ff ^ DH5 a . il?if3&^S#i»J^W pGEX-2T-hchi-a ^iim<*6tlXSM DH5 
a -pGEX-2T-hchi-a. 

GST-hchi-a mi^^^TM^tfi^n^^ 

DH5 a - pGEX-2T-hchi-a TMM=^ 3nil 100 ng/ml 1^1^ 

fi<jLBi#^s4'«is^#a:^. Si: ioofi<i«{jgia^j§#?a[^iffi<jLB^#s('^ioo 

^g/ml nr^^nn^) ^^^m 3 /hSt, M OOeooii 0. 5 jg, iPA IPTG M*^»Jg 1 nuDol/L 
^^^37 r^»J^#0, 1, 2, 3/hB^, ^J§#BtfaI^|W]e<] iml ^E^aB 

um.i^^twK^mm.{2>^sTis ±.nm^m^o ni. iit§7X45^i, -^j^sz^^snD. 

^Slc^mtJi:?^. ma^m^l^. 5 lOOOOrpm 1 12%SDS-PAGE 

iP^^ii GST-hchi-a itt-^gSft^lXg®. 

GST-hchi-a ^^^^mwm^ 

S±J^75ri*^#«ii GST-hchi-a Ift-^^iiSfifi^lXgll DH5 a -pGEX-2T-hchi- 



12 



a. ^^fsi^m'^'^'ijUl^f 400ml|&jJI] A 20ml PBS fi:g:ail. BP^WM^^ 
^m^±tfymP^t^^^^1iU\ 20 mfl-6<]SiP A PBS tfifP6<] 50%^Bfe^J3t Sepharose 
4B. 37 r Um^-^ 30 ^It, 10000 rpm 10 ^IttJi^S^-^T GST-hchi-a 6<J=S^ 
JSt'^Sk Sepharose 4B. ^±?^, fic^«^^^?g[^#«?liSinA 100 ^il PBS fi<]*« 

i5feM»:, mBmm^^^mpm^ntfii&ixiA lo jxi iEiii[^ife=ffflti5feiB^«, mms 

m±mU^^-SO'C, SDS-PAGE ^^t, mmit^^. ^ 45kDa ^ibfi^jSfiM 

4^^iP^^Ahchi-a5fi. 

A hchi-a laslc^ttitaA^II&^'a^TJt^SiM^ii 

1. A hchi-a iff^mmmikm.wi^Ammm sf9 ^^mm^ 

mm A hchi-a 6<)^-K:i»5g;?3^!j(sEQ ID NO. 6), ^T\-ri^^%i^mmmmm 

■dt^^^ii^^o w^mm 1 ^^^ffi^riij^'^^mfe. ^pcRris^. #a hchi-a 

cDNA ^^^vEmmUP^^t^^f^^^ pVL1392 ^^^(Invitrogen. Carlsbad, CA) . ^ 
^0a<J^iiicfl^ 3 Mg. S^M^iiff^^^ DNA(BaculoGold™ ACMNPV DNA. 
Pharmingen, San Diego, CA)1 ^ig |fl Lipofection(Gibcc-BRL,NY)25 fil, in A 1ml 
^lflL?ifi<jgA^#^^, 15 ^m^. 15^lt^ffl.^lml(2X10«)Sf9 
60mm 1 /hBt^^^ff ^?a»W 15 ^ 

^B^^^m, ImAt^mM^tS-^ DNA mW^^M^iSH, ParafUm ^M^^fe. ^ 

2. $fAS^^ji^^^e<]aA^^«c0<]?Si&^^ 

3 ^^fl<]g^^!feffliTS¥^#Sm^Sfi:i:?«(2X10« /I ml). 1 ml ^ 

60mm ^a^si^^M^", JoA 3ml 100^x1 ife^S<J^|^±r^. jWM 1 

/jNfft, ^ 2ml m.m^^^^ 1 ^hBt . ^*ffWfltl^#S. JjPAm«ifl<J-^ 20 ^1 

4% X-gal ^ 3ml 4^@^2):^#36, 5-7 96 ?Li§#fe4' 

3-5 ^, mBm±m^§Pk sf9 sasi^. 

itfe^S^fi^J^flfii^^f Western J|^^liaSi6?^it^f SDS-PAGE 

js^mf- Pharmacia ^ Multiphor II ^=^^i^^iX'^^m&mt^mmm^mm 

1 TBS 5 t^lt^ 2 MjgJl^^S^ ^tl^^-vafl<]JfLA hchi-a - 
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M^M^ikA hchi-a fi<] Sf9 MM'^^. 

3. A hchi-a gee<jJI^^4fc 

fflS^iiA hchi-a m Sf9 ^flfi^ltW±?jl:*:»^»! Sf9 ^la, mWi 48 /MJ^f^ 
il^^^Bfe, PBSiJfe^. ^ 2X10»aBJJ&inA 20 ml (0.5% Triton X-100, 20 

inMNa3P04 (Sl^^, pH7. 8) , SOOraM NaCl, ImM Na3V04 (^^^) , ImM Pefabloc, l^g/ml 
ig&ll»JlPJ,^?PicfiSStt^CliIlIgaSII^:)fiSi^M. 12000Xg M'll^ 20 min ii^ 
*fflfl&^>T- . ±r^^$§ 2 X mmmi}\i\ 2 mi NTA-S^BIH (Qlagen, Germany) , 4 'C 
I^Pft 1 /hB^. M^ffi-^ 100 nil I^ItW His ^^I'^SiJfe^M?^. ffi-^ 20mM N.N'-riJfR 

m, soomMNaci, 3oommmm^nm.^^^xmmit^^B, ^^m^^'f-A'C, 

#it^f SDS-PAtft5f J^t&SliJJI^WA hchi-a SfiM^Jg. ^ 45kDa ^^m&B^^ 
EPi*j A hchi-a 

tfcA hchi-a irii^mi^ 

«iJK4'f»JT. ^^^*^N&«I^^Freund's i^M^it. IR 6-8 j^j^ Balb/C ffl 
50-lOO^g/O. 2ml |L4fc3l6<lge . J^f/h Sl^fi^ffil^rtftlif . 14 ffl^^^^ Freund' s 

^m%it^m^iji^M^bn.u 50-ioong/o. 2mi mm&nisa^f^^-d:, 3-5 

)KI±. ^210^0 

2. S «mH^#^Q^^^^^S:^» (|WI±), ^ 371 Ut^^:^^, M^n^ 

3.S i^^N^^SJ^a-Taana^fi^Tit^ (iej±). m 213 :K^fl<i:^ri*. js^f^aasb 

4. tn:^*6<]1^3!!!: ^mmm^ 10-15 ^B. mji?La£ff^g. -B^SmffilSW 
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- (l)SEQ ID NO. 1 6<]^SB ■ 

(A) i^jS: 50bp 

(B) ^M: m^^m 

(iii)^5^!j^aie&: SEQ ID NO. 1 
GAGAGAGAGAGAGAGAGAGAACTAGTCTCGAGnTTTTTTinnnTTT 50 

(2) SEQ ID N0.2fi<l^tB 

(A) ^jg: 13bp 

(B) ^M: 
(0^14: 

(D)^th^14i: ^14 

(iii)F?^!jfi8i^: SEQ ID NO. 2 
AATTCGGCAC GA G 13 

(3) SEQ ID NO. Sfi^J-^.t 

(A)^;S: 9bp 

(iii)J??iJfiS32&: SEQ ID NO. 3 
GCCGTGCTC 9 

(4) SEQ ID NO. 4 flt^B 
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- (A)-|^;S: 21bp 
iiii) . SEQ ID NO. 4 

GACATGCAGATTTCCACCCAG 21 

(5) SEQ ID NO. 5 6<j{tB 
(i).)?3^y#tE: 

(A) ^^JS: 22bp 

(B) #IM: 

SEQ ID NO. 5 

TTCACACCTGaCAaCACTCC 22 

(6) SEQ ID NO.e 6<J#f,t 

(A) ^^; 1406bp 

(B) ^M: m^m 

(0^14; 

(D)^th^tfcl: ^tt 

SEQ ID NO. 6 

1 GACATGCAGA TTTCCACCCA GAAGACAGAG AAGGAGCCAG TGGTCATGGA 
51 ATGGGCTGGG GTCAAAGACT GGGTGCCTGG GAGCTGAGGC AGCCACCGTT 
101 TCAGCCTGGC CAGCCCTCTG GACCCCGAGG HCGACCCTA CTGTGACACA 
151 CCTACCATGC GGACACTCTT CAACCTCCTC TGGCTTGCCC TGGCCTGCAG 
201 CCCTGTTCAC ACTACCCTGT CAAAGTCAGA TGCCAAAAAA GCCGCCTCAA 
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251 AGACGCTGCT GGAGAAGAGT CAGTTTTCAG ATAAGCCGGT GCAAGACCGG 

- 301 GGnTGGTGG TGACGGACCT CAAAGCTGAG AGTGTGGHC TTGAGCATCG 

351 CAGCTACTGC TCGGCAAAGG CCCGGGACAG ACACTTTGCT GGGGATGTAC 

401 TGGCaATGT CACTCCATGG AACAGCCATG GaACGATGT CACCAAGGTC 

451 TTTGGGAGCA AGTTCACACA GATCTCACCC GTaCGCTGC AGCTGAAGAG 

501 ACGTGGCCGT GAGATGTTTG AGGTCACGGG CCTCCACGAC GTGGACCAAG 

551 GGTGGATGCG AGCTGTCAGG AAGCATGCCA AGGGCCTGCA CATAGTGCCT 

601 CGGCTCCTGT TTGAGGACTG GACHACGAT GATTTCCGGA ACGiaiAGA 

651 CAGTGAGGAT GAGATAGAGG AGCTGAGCAA GACCGTGGTC CAGGTGGCAA 

701 AGAACCAGCA TTTCGATGGC nCGTGGTGG AGGTCTGGAA CCAGaGaA 

751 AGCCAGAAGC GCGTGGGCCT CATCCACATG CTCACCCACT TGGCCGAGGC 

801 TCTGCACCAG GCCCGGCTGC'TGGCCCTCCT GGTCATCCCG CCTGCCATCA 

851 CCCCCGGGAC CGACCAGCTG GGCATGHCA CGCACAAGGA GTTTGAGCAG 

901 CTGGCCCCCG TGCTGGATGG TTTCAGCCTC ATGACCTACG ACTACTCTAC 

951 AGCGCATCAG CCTGGCCCTA ATGCACCCCT GTCCTGGGTT CGAGCCTGCG 

1001 TCCAGGTCCT GGACCCGAAG TCCAAGTGGC GAAGCAAAAT CCTCCTGGGG 

1051 aCAACTTCT ATGGTATGGA CTACGCGACC TCCAAGGATG CCCGTGAGCC 

1101 TGTTGTCGGG GCCAGGTACA TCCAGACACT GAAGGACCAC AGGCCCCGGA 

1151 TGGTGTGGGA CAGCCAGGTC TCAGAGCACT TCTTCGAGTA CAAGAAGAGC 

1201 CGCAGTGGGA GGCACGTCGT CTTCTACCCA ACCCTGAAGT CCCTGCAGGT 

1251 GCGGCTGGAG CTGGCCCGGG AGCTGGGCGT TGGGGTCTCT ATCTGGGAGC 

1301 TGGGCCAGGG CCTGGACTAC TTCTACGACC TGCTCTAGGT GGGCAHGCG 

1351 GCCTCCGCGG TGGACGTGTT CTTTTCTAAG CCATGGAGTG AGTGAGCAGG 

1401 TGTGAA 
(7)SEQ ID NO. 7m^M> 

(A)-K:S: 293 umm 
(3) mm: ^mm 

SEQ ID NO. 7: 
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1 MRTLFNLLWL ALACSPVHTT LSKSDAKKAA SKTLLEKSQF SDKPVQDRGL 

51 WTDLKAESV YLEHRSYCSA KARDRHFAGD VLGYVTPWNS HGYDVTKVFG 

101 SKFTQISPVW LQLKRRGREM FEVTGLHDVD QGWMRAVRKH AKGLHIVPRL 

151 LFEDWTYDDF RNVLDSEDEI EELSKTWQV AKNQHFDGFV VEVWNQLLSQ 

201 KRVGLIHMLT HLAEALHQAR LLALLVIPPA ITPGTDQLGM fthkefequ 

25 1 PVLDGFSOIT TOTSTSWJPG TimSlfVRA ^WRSKflAGiN 

301 FYGMDYATSK DAREPWGAR yiqtlkdhrp rmvwdsqvse hffeykksrs 

351 GRHWFYPTL KSLQVRLELA RELGVGVSIW ELGQGLDYFY DLL 

^2 

Percent Identity: 51.4% rr.r.- 

. . • • • 

1 G 1 

801 CGCAACTACAACCCCCAAGATCTCCCCGCGGAGAAATTGACCCATATTCT 850 

2 ACATGCAGATTTCCACCCAGAAGACAGAGAAGGAGCCAGTG. . . GTCATG 48 

I ill I III II Mini I nil I I 

851 TTACGCA. nCGCCAATGTCAGGCCAGAGACTGGCGAAGTGTAAGCCGAA 899 
49 GAATGGGaGGGGTCAAAGACTGGGTGCCTGGGAGaGAGGCAGCCACCG 98 

- MM II II III II I MM I II I III I 

900 aATGGACT. ATGTGGAAGCCAGCCCAAGCCGAAGCTAATGCCGACACAG 948 
99 . TTTCAGCCTGGCCAGCCCTCTG. GACCCCGAGGnOGACCCTACTG. . . 143 

I I III \- MM M IN nil nil 

949 CTACCnTCTGACACCTGGTCTGATATCGAGAAGCACTACCCCACTGATT 998 

144 TGACACACCTACCA TGCGGACAC. TCTTCAACaCCTC 180 

Ml II III I Ml I M I M I 

999 CTTGGAATGATACCGGAAACAACGTCTACGGCTGCGTCAAGCAGCTGGGC 1048 
181 TGGCTTGCCCTGGCCTGCAGCCCTGTTCACAaACCCTGTC. AAAGTCAG 229 

I MM M III I II I III M I i I 

1049 TTGCTTAAGCGGCAGCACAGACAGCTCAAGGTTCTCCTTTCGATTGGAGG 1098 
230 ATG. . CCAAAAAAGCCGCCT. . , . CAAAGACGCTCCT. ...... GGAGAA 266 

Ml M I II II Ml I MM I M I 

1099 ATGGACCTATTCTCCCAACTTTACCAACGGAGaGGTACCCaGAGAACA 1148 
267 GAGTCAGTTTT. . . CAGA. '. TAAGCCGGTGCAAGACC. GGGGTTT 305 

III I I III MM MM I MM M Ml 

1149 GAGCCCGCTTTGCGCAGACTGCGACAAAGCTCATCACTGACCTTGGTTTT 1198 
306 GGTGGTGACGGACCTCAAAGCT. GAGAGTGTGGTTCTTGA. GCATCGCAG 353 

I Mill I MM II I M II 11 I I I 11 M 1 
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1199 GATGGTGCGCGTCCTCTGAGTTCGAnCTGAGTTCGATAATGAATGGCTG 1248 
354 CTAaGaCGGCAAAGGCCCGGGACAGACACTTTGCrGG^ G 402 

1249 CTAATG GAAGCTCAGGGATCGATA. HGAnGGGAGTATCaCA 1291 

403 GGCTATGTCAC. . . TCCATGGAACAGCCATGCqAC. . . GATGTCACCA 445 

MINI INI I Mil III I I I 

1292 GAGTAAGTTGCGCGTGCTTTGGGTGGTGATGGGTACTCATAAATTATAGA 1341 
446 AGGTCTTTGGGAGCAAGTTCACACAGATCTC. . ACCCGTCTGGC '. 487 

I II II II II IIMtl II I II I 

1342 CGATCAGCAGGCTCAGAACTACGTGGATCTCCTACGCAGGTGCCGTGAAG 1391 
488 .... TGCAGCTGAAGAGACGTGGCCGTGAGATG. . . HTGAGGTCACGGG 530 

nil I II III II I I II I I I I II 

1392 TAAGTGCATCACTAGTGACTCGGTCCTTCATTGTGCTAATATGGCTAGGC 1441 
531 CCTCCACGACG. . . TGGACCAAGGGTGGATGCGAGCTGTCAGGAAGCATG 577 

K U I I II II MINI II I I nil I I IL.. 

144^ "TCTGAATGCCGCTCAGGGCCAACGGAGG. TTCCAGCT. TAaGTTGCTCT 1489 

578 CCAAGGGCCTGCACATAGTGCCTCGGCTCCTGTTTGAGGACTGGACnAC 627 

II II I I I I III I I II I II I I 

1490 CCCAGCGGGTAAGTGTGTACCATCGAAGGATCTATGCAGGCT. . AACCAG 1537 

628 GATGAmCCGGAACGTaTAGACAGTGAGGATGAGATAGAGGAGCTGA^ 677 

1 linn I III I II I II mil III 

1538 TGCCAGGTCCGGATAAT. . . . TACAATAACaCCGGCTACAGGAGATGAC 1583 
678 CAAGACCGTGGTC ! . . CAGGTGGCAAAGAACCa! GCATTTCGAT 717 

I I I I I I I II I I 1 1 M I 111^^ 

1584 GCCGTACCTAGACTTTTACAATCnATGGCTTATGACTACGCCGGTAGa 1633 
718 GGCTTCGTGGTGGAGGTCTGGA. ACCAGCTGCTAAGCCAGAAGCGCGTGG 766 

II II I nil III III II I I 

1634 GGGATCAGACCGCTGGTCACCAGGCGAATCTCTACCCCTCGACCAGCAAC 1683 
767 GCCTCATCCkATGCTCACCCACTTGGCCGAGGCTCTGCACCA 809 

II I inn II nil i i i in ii iiii 

1684 CCCACGTCCACTCCCTTTAACACT. . GTCCAAGCTGTGAACCACTATATC 1731 
810 GGCCCGGCTGCTGGCCC. . ! . . TCCTGGTCATCC. . CGCCTGCCA. . TCA 850 

I I I 11 II III III nil II inn i i 

1732 GATGCCGGTGGTGTCCCATCAAACAAGATTATCCTAGGCATGCCAAnTA 1781 
851 CCCCCGGGACCGACCAGCTGGGCATGTTckoCACAAGGAGTTTGAGCAG 900 

I III I I 1 III I II I nil I I _ 

1782 CGGCCGTGCCTTTCAGAACACCGATGGCCCCGGCC. . . GACCTTACTCTG 1828 
901 aGGCCCCCGTGCTGGATGGmCAGCCTCATGACCTACGACTACraAC 950 

I II I III III I I n n III I 

1829 GTATAGGCCAAGGGACGTGGGAGCAGGGTGH. . . . TATGAHAC. . . AA 1871 
951 AGCGCATCAGCCTGGCOT 996 
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1872 GGCGCTGC. . CCAGACCGGGTGCCACCGAGCAGCTGGATACCAACATTGG 1919 
997 TGCGTCCAGGTCCT. GGACCCGAAGT(X. ! . . AAGTGG. '. . CGAAGCAAA 1038 

lilllll INI I II II MM II Ml Mill 

1920 TGCGTCaGGTCGTATGATCCTTCGTCCCGTGAAATGGTTTCGTACGATA 1969 
1039 ATCCTCaGGGGCTCAA(TraATGGTATGGACTACGCGACCTa^ 1088 

1970 L Tb'iujuii x iyr'ci tmui , ^^ t017 

1089 TGCCCGTGAGCCTGTTGTCGGGGCCAGGTACATCCAGACACTGAAGGACC 1138 

III Mill II I M I I III III 

2018 TCGGCGGAGCTATGTGGTGGGAAACTAGTGCTGATAAGGGCGGCAAGAa 2067 
1139 AC AGGC. . CCCGGATGGTGTGGGACAGCCAGGTCTCAGAGCACTT 1181 

I MM Ml II I Ml Ml Ml 

2068 GCGAACAAGGCTGACGGCAGCnGAnGGCACCTTTGTCGAAGATGTTGG 2117 
1182 CnCGAGTACAAGAAGAGCCGCAGTGGGAGGCACGTCGTCTTCTACCCAA 1231 . 

II I II I MM II III I II Mllll 

2118 AGGCGTCAATAACTTGGATCGCACACAGA. . . ACGCCATCAGCTACCCCG 2164 
1232 CCCTGAAGTCC CTGCAGGTGCGGCTGGAGCTGGCCCGGGAGCTGG 1276 

I Ml I I Ml MM lilllll 

2165 ACAGCCAGTACGACAACCTCAAGGCTGGCTTCCCGTCGTCCTAGGGTAAG 2214 

1277 G. . . CGTTGGGGTCTaATCTG. GGAGCTG GGCCAG 1308 

2215 GmGGGTCGACTTTCTCTCCGTTGACATGCCATACnCGTTACGTTGAT 2264 
1309 GGCCTGGACTACTTCTACGACCTGCTCTAGGT. . GGGCATTGCGGCCTCC 1356 

II I 1 1 I M I I M I I I I I 1 1 I II I _ 

2265 ACGCTCGCTTATATGTACATACTACTATCGmCTAGGATACCGGTAGAC 2314 
1357 GCGGTGGACGTGTTCTTTTCTAAGCCATGGAGTGAGTGAGC. . . AGGTGT 1403 

I I II I Ml MM I I I I I Mill 

2315 CGGCTAGATGAGTTGTTTTGAGATTnnCATTCATATTGCAATACCTCT 2364 

1404 GAA '. '. 1406 

2365 TAAGGCnCTGTTTCnCAAGTCCATGTAAGAAGAT 2400 
±^|J: Ahchi-age6<]i^S?j^3?0 (GenBank Accession No.AF212229) 
T^iJ: A. Nidulans chi-a§i!^tfy1^fS.^M (GenBank Accession No. D87063) 

^3 

23.6% identity in 267 aa overlap ,56.9% similarity in 267 aa overlap 

110 120 - 130 140 150 160 

h. pep PYWLQLKRRGREMFEVf GLHDVDQGWMRAVWfflAKGUilVPRLLFEDWTYD-DFRm 

1 + 1 + I+++ I + I 1 1+ +1 I + 
a. pep SDIEKHYPTDSWNDTGNNVYGCVKQLGLLKRQH-RQLKVL—LSIGGWTYSPNFTNGAGT 
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80 90 100 110 120 

170 180 - 190 200 210 220 

h Deo EDEIEELSKTVVQVAKNQHFDGFVVEVWNQLLSQKRVGLIHMLTHLAEALHQARLLALLV 

++ + 111+ ++ +1+ + + +1 + 111+ 1+ + 

a oeD PENRARFAQTATKLITDLGFDGIDIDWEYPQNDQQAQNYVDLLRRCREALNAAQGQRRFQ 
130 140 150 160 170 180 

230 240 250 260 270 

+ 1+ I 1+ +++++++++ 1 II ++II+1II +++11 1+ 1++ 
a pep LTVAVPAGPDN — YNKLRLQEMTPYLDFYNLMAYDYAGSWDQTAGHQANLYPSTSNPTS 

190 200 210 220 230 240 

280 290 300 310 320 329 

h. pep -PLSWVRACVQVLDPKSKWRSKILLGLNFYGMDYATSKDAREPWG — ARYIQTLKDHR 

I++ l+l + +1 + +11+11+ +11 + ++ -HI + + I + I++ 
a. pep TPFNTVQAVNHYIDAGGVPSNKIILGMPIYGRAFQNTDGPGRPYSGIGQGTWEQGVYDYK 
250 260 270 280 290 300 

330 340 350 360 370 380 

h. pep —PRMVWDSQVSEHF-FEYKKSRSGRHVVFYPTLKS— LQVRLEURELGVGVSIWELGQ 

II I++ ++ ++ + I+1++I I 1+ + I++ +1+11 1+ II 
a. pep ALPRPGATEQLDTNIGASWSYDPSSREMVSYDTVAAADLKAAYIQSRRLG-<iAMWWETSA 

310 320 330 340 350 360 

390 

h. pep GLDYFYDLL 

a. pep DKGGKTANKADGSLIGTFVEDVGGVNNLDRTQNAISYPDSQYDNLKAGFPSS 
370 380 390 400 410 

h. pep: A hchi-a gfila^Ki^^'J 

a. pep: A. nidulanschi-a Si&^^^^^i] (GenBank Accession No. BAA35140) 
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